The relationships among IQ, neurological signs, and minor physical anomalies-all measures of central nervous system status-were assessed in the index and control children of the study. The strongest correlation was found between neurological functioning and IQ; the relationship between anomalies and neurological functioning was less strong; and no relationship was found between anomalies and IQ. Consistently, the most poorly functioning children tended to be offspring of schizophrenic patients (index cases), although the same children did not always perform poorly on all tests. What emerges is a set of clusters of individuals with varying combinations of functional/developmental problems.
With the emergence of standardized, reliable tests of neurological functioning, scientists have begun to explore the relationships between these tests and other instruments designed to assess different aspects of central nervous system (CNS) integrity. Two variables frequently reported to be related to neurological dysfunctioning are low intelligence (as assessed by IQ tests) and minor physical anomalies. Since both of these have also been reported to be found with greater frequency in schizophrenic subjects, it is of interest to supplement the data on neurological dysfunctioning in children at risk for schizophrenia presented earlier in this issue (see preceding article) with information on IQ and physical anomalies.
Intelligence Quotients
The literature dealing with neurological dysfunction in general and with at-risk populations in particular has repeatedly pointed to a relationship between low IQ scores and neurological impairment. In his study of childhood schizophrenia, Goldfarb (1967) distinguished between schizophrenic children with signs of neurological impairment and those without. The former group had lower mean verbal performance and lower full-scale Wechsler Intelligence Scale for Children (WISC) IQ scores than the latter. Shafer et al. (in press) , in a sample drawn from the Collaborative Perinatal Project at Columbia University, found that children exhibiting soft signs at age 7 had lower Wechsler Adult Intelligence Scale (WAIS) scores in adolescence than those without signs. Hertzig (1982) reported a strong correlation (r = .57) between neurological soft signs and full-scale WISC IQ in a sample of learning disabled/ neurologically impaired children (mean IQ = 71). Mikkelson et al. (1982) divided between male and female children. Two were raised in the city, four in the kibbutz. At this writing, one child has suffered a schizophrenic breakdown.
Minor Physical Anomalies
The term "minor physical anomalies" designates a particular group of human morphological variations resulting from abnormal development during the first fetal trimester and believed to be due to genetic causes or fetal insult. It is assumed that these anomalies are indicators of CNS abnormalities that developed during the same period from the same causes. Physical anomalies are a defining characteristic of Down's syndrome and fetal alcohol syndrome; and some recent studies have shown a high incidence of them in children with hyperactive behavior problems (Waldrop and Halverson 1971; Firestone, Lewy, and Douglas 1976; Rapoport and Quinn 1976) . Studies of the relationship between anomalies and other measures of CNS dysfunction have produced equivocal findings. In their study of normal elementary school children, Waldrop and Halverson (1971) reported a relationship between neurological soft signs and anomaly scores. On the other hand, Quinn and Rapoport (1974) did not find performance on a neurological examination to relate to anomaly scores in hyperactive boys. Repeating Quinn and Rapoport's test (but eliminating "gross motor coordination" items), Paulsen and O'Donnell (1979) found a relationship between anomalies and poor neurological functioning in a group of boys in a residential treatment center. With regard to IQ, Waldrop and Halverson (1971) found negative associations between WISC IQ and anomaly scores. Rosenberg and Weller (1973) found no relationship between anomalies and performance IQ as measured by the Draw-A-Man Test and the Porteus Maze Test; they did, however, find a weak relationship between anomalies and verbal IQ on the Peabody Picture Vocabulary Test (r = .18).
Most studies relating anomalies to schizophrenia and other psychoses have been of children and have not always discriminated clearly between schizophrenic and other clinically diagnosed groups. Goldfarb (1967) found higher anomaly scores in subjects with childhood schizophrenia than in control subjects, but his schizophrenic group included autistic children as well. Steg and Rapoport (1975) found severely disturbed children in two residential treatment centers to have higher anomaly scores than neurotic outpatient and pediatric inpatient groups; their severely disturbed group included autistic, schizophrenic, and borderline patients. Link et al. (1980) found autistic children to have more anomalies than their siblings. A recent study by Gualtieri et al. (1982) found a high incidence of anomalies in adult schizophrenic patients. The incidence of minor physical anomalies in children at risk for schizophrenia has been reported in one previous study. In the Copenhagen sample (Orvaschel et al. 1979) , there were no statistically significant differences in mean anomaly scores between offspring of schizophrenic patients and offspring of parents with no mental illness.
When the children in the NIMH Israeli study were examined for neurological functioning, they were also tested by the same examiner for minor physical anomalies. Table 1 lists the 25 anomalies assessed by the examiner, together with their frequencies in index and control groups. The items were not weighted, as has been the practice since the development of a standard scoring system by Waldrop, Pedersen, and Bell (1968) ; therefore, the scores, which represent a simple total of anomalies for each child, are not directly comparable with findings in more recent studies.
As the frequency table shows, index children on the whole had more anomalies than control children, and boys more than girls. There were no statistically significant differences in mean number of anomalies per child between the index and control groups or between boys and girls. Some anomalies appeared more frequently than others; this finding was in accord with other studies. For example, Waldrop and Halverson (1971) reported "steepled palate" in 42 percent of the males and 37 percent of the females in school-aged children; Steg and Rapoport (1975) found "high palate" in 38 percent of a pediatric control group and "single transverse palm crease" in only 6 percent. When neurological functioning was compared with anomaly scores in the sample as a whole, a slight positive relationship was found. Children with no anomalies (« = 27) had a mean of 2.18 areas of poor neurological functioning; those with one anomaly (n = 39), 2.28 areas; those with two anomalies (n = 27), 3.04 areas; and those with three anomalies (n = 7), 3.57 areas. No strong relationship was found between IQ scores and anomalies (for verbal IQ, r = .09).
A subgroup of seven children within the total sample were found to have the maximum observed score of three anomalies. Some facts about this subgroup are of interest. Six of the seven were boys, and the offspring of schizophrenic patients. The one girl was from the control sample. All seven performed poorly in at least one area tested on the neurological examination. IQ scores of the seven children covered a range almost as wide as the entire sample: from 79 to 144. Two children were also part of the subgroup having both low IQ and poor neurological scores. Interestingly, the control group girl with three anomalies had the lowest IQ of all the control children: 79. Two of the six index children with three anomalies have had schizophrenic breakdowns. The seven children with three anomalies are indicated by an "A" in figure 1.
These analyses indicate that while no relationship between anomalies and IQ was clearly evident, a slight positive association did appear between anomalies and neurological dysfunction. In addition, the presence of several anomalies in the child of a schizophrenic parent was invariably accompanied by at least a mild degree of neurological dysfunction. Certain facts must be kept in mind in interpreting these results. The first has to do with the nature of schizophrenia itself. It is generally agreed that schizophrenic patients are a heterogeneous group, representing a variety of diagnostic types with diverse histories and symptoms. It is therefore not surprising that a group of children of schizophrenic patients should also evince a diversity of kinds of dysfunction. Secondly, while the three measures discussed here all attempt to reflect biologically based dysfunction, they may represent varying combinations of, for example, genetic factors and perinatal factors. Because we do not possess detailed perinatal data on these children, we have no way of knowing the degree to which such factors have entered into our results. Third, these three measures reflect only fragments of the fuller profile we expect will develop of these children as other kinds of data on their behavior and backgrounds are analyzed. An incomplete picture is often one in which patterns are hard to discern. And, fourth, of course, any group of children at risk represents a spectrum ranging from those who function well in general to those who function poorly in many areas-from the least to the most vulnerable. Only 3 to 17 percentfigures vary from one study to the next (Rieder 1973 )-of the offspring of schizophrenic patients will ever develop the disease themselves.
Because the children in our study represent such a diverse group in both kinds and degrees of dysfunction, it is important to assess their CNS status with multiple variables. Children are already showing not only different degrees of CNS dysfunction but also different types. When complete information is available on the adult psychiatric status of these individuals, it will be important to determine how type of adult diagnosis relates to type and degree of childhood dysfunction.
